Background: Cachexia can occur as part of many end-stage or chronic diseases, and chronic obstructive pulmonary disease. This study was aimed to evaluate the effect of Pentoxifylline in patients with cancer cachexia. Materials and Methods: The present study was conducted as a double-blind randomized controlled trial on 70 patients with advanced malignancy who loss of >5% of ideal or preillness body weight in the previous 2 months. Patients were assessed in two groups: case group, under treatment, using Pentoxifylline (400 mg) three times a day, for 2 months, and in the control group, patients received placebo. Age, sex, weight change, change in arm circumference and quality of life were assessed at baseline, week-4 and week-8. Results: The mean age of the patients was 56 ± 17.3 years and 47% were female. Weight and arm circumference decreased during follow-up in both groups, but these differences between case and controls were not statistically significant. Quality of life (QOL) score in the case group improved after 4 weeks then decreased at the end of treatment but in the control group QOL score decreased during 2 month treatment. In week-4 patients in the case group significantly reported higher score of QOL compare to patients in the control group (P = 0.029).
the word of cachexia is derived from the Greek words kakos and hexia "bad condition". [1, 2] It is a caused by several factors of which comprises adipose tissue loss and skeletal muscle which may be compounded by anorexia leading to reduced food intake, a dysregulated metabolic state with increased basal energy expenditure and is resistant to conventional nutritional support. [3] [4] [5] [6] [7] Cachexia accompanies the end stage of several chronic diseases including chronic kidney disease and chronic heart failure, in particular, cancer [8, 9] and has long been known as a key sign in many cancers. [2] Weight loss occurs in 30-80% of patients with cancer, and is severe,
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Cachexia is a devastating syndrome of body wasting;
Advanced Biomedical Research | 2016 with the initial body weight loss of 10% in 15% of the patients. [10] The prevalence of cancer-related anorexia/ cachexia syndrome increases from 50% to more than 80% before death, and in more than 20% of cancer patients it is the cause of death. [11, 12] Also, in cancer patients, cachexia is estimated to be the cause of 20% to 40% of immediate death. [13] [14] [15] [16] Previous studies showed that cancer cachexia is cause of reduces performance status, decreased response to chemotherapy impaired in quality of life (QOL), more frequent and severe toxicity of anticancer therapy and a high mortality rate in cancer patients. [17] [18] [19] [20] Managing of cancerrelated anorexia/cachexia is a complex challenge and unfortunately, in adults with advanced solid tumors, this remains an infrequent achievement. To date, the practice guidelines for the treatment and prevention of cancer-related anorexia/cachexia and its muscle wasting/loss, apart from growth hormone and some appetite stimulants, are lacking despite several years of coordinated efforts in basic and clinical research. [21, 22] The specific etiology and mechanisms of cancer cachexia despite its profound clinical impact are incompletely understood. Meanwhile cachexia can obvious in individuals with metastatic cancer as well as in individuals with localized disease. Also, cachexia does not appear to be the result of tumor size, type, or extent. [23] However, it is showed that the proinflammatory cytokines interleukin (IL)-1, IL-6, and tumor necrosis factor (TNF)-α play central roles in the pathophysiology of cancer-related anorexia/ cachexia syndrome. [24, 25] The role of TNF-α cachexia is still subject to debate, while some studies show TNF-α to be detectable in the serum of 36.5 patients with pancreatic cancer with the level of TNF-α in serum being adversely correlated with the body weight and body mass index, and serum protein and albumin levels. [26] Appetite is affected by many cytokines, including interleukin IL-1, and IL-6 as well as the TNF-α. [27] The cytokines cross the brain barrier, interact with the luminal surface of the brain endothelial cells to release substances that blunt the appetite. [28] TNF-α and IL-1 receptors are found in the hypothalamic areas of the brain, which is responsible for the regulation of food intake. Inhibitors of cyclooxygenase can block the anorexia caused by both TNF-α and IL-6, suggesting that a prostaglandin, such as PGE3, plays the role of a direct mediator of appetite suppression. [29] Pentoxifylline can inhibit the action of TNF. The production of TNF-α has been shown to be downregulated by Pentoxifylline which would be effective in the attenuation or reversal of the weight loss process seen in patients with cancer cachexia. [30, 31] Therefore, the present study was designed to evaluate the effects of oral Pentoxifylline compared with placebo in patients with cancer cachexia.
MATERIALS AND METHODS
In this double-blind randomized controlled trial, between October 2011 and June 2012, 70 patients with advanced malignancy who loss of >5% of ideal or preillness body weight in the previous 2 months were studied. Patients of any gender, older than 18 years old with histologic or cytologic proof evidencing cancers other than brain cancer were eligible if they had incurable malignancy with a life expectancy ≥4 months. Other inclusion criteria also included: Weight loss perceived by the patient as a problem, patient should be alert and mentally competent. Patients who ongoing tube feeding or nonintravenous nutrition, patients affliction with edema or ascites, adrenal corticosteroids treatment (except for dexamethasone during chemotherapy) androgens, progestational agents, or other appetite stimulants within the previous month, brain metastases, pregnancy or lactation, mechanical obstruction of the alimentary tract, malabsorption, or intractable vomiting, anticipated alcohol or barbiturate use during the study period, poorly controlled hypertension or congestive heart failure, were exclude from the study. Patients were allowed to begin or continue chemo-or radio-therapy. Written informed consent, after the participating patients were explained about and informed of the purposes of the study, was obtained from them all. This study was investigated and approved in Isfahan University of Medical Sciences.
Patients meeting the inclusion criteria were random divided into two 35-member groups of case and control, using random-maker software "Random Allocation". In the case group, 35 patients, under treatment, using Pentoxifylline (400 mg) three times a day, and in the control group, patients received placebo (formally, manufactured as the same as Pentoxifylline tablets, in Isfahan University, faculty of pharmacy,) three times a day. Duration of treatment was 2 months; also, patients were unaware of the treatment allocation and were followed up monthly by a doctor who was blinded to the study groups.
Age, sex, weight change, change in arm circumference and QOL were variables to be observed in this study. Variables were assessed at baseline, week-4 and week-8. Patients were weighed without shoes and in light clothes. Also, changes in QOL were determined using the SF-36 standard questionnaire that includes a global health status and QOL scale which was described before. Variables of the subscale were scored on the basis of a 0-100 (not at all to very much). Statistical analyses were done by "SPSS-20". Data are reported as Mean±SD and number (percent). Age, weight change, change in arm circumference and QOL score were compared between groups at baseline, week-4 and week-8 using Independent sample T-test. Sex in study groups was assessed applying the chisquare test and change in weight, arm circumference and QOL score during the evaluation time periods was compared between groups using repeated measurements of ANOVA. The level of significance is considered to be less than 0.05.
RESULTS
Of 98 reviewed patients 28 were not eligible and did not enter into the study. Also, during follow-up 4 patients in the case group (1 patient due to nausea and vomiting, 2 patients due to the resultant tachycardia and 1 patient did not desire to continue) and 2 patients in the control group (no desire to continue) were excluded, finally, 64 patients (31 cases and 33 controls) completed the study and analyzed [ Figure 1 ].
The mean age of the studied patients was 56 ± 17.3 years. Thirty-four patients (53%) were males and 30 patients (47%) were females. Comparison of characteristics and changes in weight, arm circumference and QOL score in studied groups are shown in Table 1 . Mean of age and sex combination were not significant between studied groups. Weight and arm circumference decreased during follow-up in both groups, but these differences between case and controls were not statistically significant. QOL score in case group improved after 4 weeks then decreased at the end of treatment compared to baseline and week-4, in contrast in the control group QOL score decreased during 2 month treatment. The result of the test invested that differences in QOL score changes during the evaluation time periods was statistically significant between groups of case and control. Moreover, during study time periods, there was no significant differences in the mean score of QOL between the study groups at baseline and week-8. But in week-4 patients in the case group significantly reported higher score of QOL compared to patients in the control group [ Figure 2 ].
During the study period, three patients in case group reported side effects (nausea and vomiting and tachycardia) whereas in the control group side effect was not observed. However, there was difference in the incidence of side effects between both studied groups (P value = 0.21).
DISCUSSION
Cachexia can occur as part of many end-stage or chronic diseases, and chronic obstructive pulmonary disease. Results of the present study, which aimed to evaluate the effects of oral Pentoxifylline compare with placebo in patients with cancer cachexia, showed that, during follow-up, similar decreasing was occur in cases compare to controls for weight and arm circumference. After 4 weeks, QOL score in patients who received Pentoxifylline improved compare to baseline and decreased after 8 weeks compared to baseline and week-4. In the control group QOL score decreased during follow-up. QOL score in week-4 in the case group was significantly was higher than the control group but 2 months after treatment QOL score in both groups was similar. Our results showed the effect of that treatment with Pentoxifylline on patients QOL in short term (4 weeks).
However, treatment of the cancer as this will completely reverse the cachexia syndrome is the best management of cancer cachexia. Inappropriately, in adults with progressive solid tumors, this remains a rare achievement. Counteract weight loss by increasing nutritional intake could be another choice, but nutrition as a unimodal therapy was not totally able to reverse the wasting related to cachexia. Therefore, based on these results, with the purpose of providing symptomatic improvement, trials to manipulate the procedure of cachexia with a variety of pharmacological agents were managed. [32] Currently, progestogens (medroxyprogesterone and megestrol) are considered the best available treatment option for cancer anorexia-cachexia syndrome. And in Europe, are approved for treatment of cancer-and AIDS-related cachexia. However, progestogens in their ability to treat cancer cachexia are limited. In patients treated with megestrol acetate in short term, lower than 30 percent appetite stimulation, [33] and even though weight and desire for food advance, there is no revealed development in QOL. [34, 35] Also, other study demonstrates that weight and appetite increased significantly, and the QOL improved significantly, and proinflammatory cytokines levels decreased significantly, in male patients with head and neck cancer in advanced stage. [36] In experimental models of cachexia with some positive results, drugs able to inhibit the synthesis and/or release of cytokines (eicosapentaenoic acid, and melatonin), anti-cytokine antibodies, anti-inflammatory cytokines interleukin (IL-12, and IL-15), and bortezomib have been tested. Inappropriately, limited or disappointing results have provided in other clinical studies in humans. In a meta-analysis in 2007 [37] authors concluded that there were inadequate data to find whether oral eicosapentaenoic acid was better than placebo. Besides, it is showed that, no evidence was found in improving symptoms associated with the cachexia syndrome in patients with advanced cancer who received eicosapentaenoic acid combined with a protein energy supplementation versus in patients who received a protein energy supplementation in the presence of megestrol acetate.
It is reviewed that Pentoxifylline, melatonin, cyclooxygenase-2 inhibitors and thalidomide have been tested in experimental models of cachexia, with some positive results and in humans have provided limited and disappointing results. [13] It is showed that only thalidomide has been effective to reduce TNF-α level both in vitro and in vivo and to enhance weight gain in cancer patients with cachexia. [5, 38] Clinical management of cachexia on treatment by Pentoxifylline is limited. Even though some studies using animal models advise that Pentoxifylline is able to reduce the cytokine-induced toxicity of antineoplastic agents. [39] One clinical study, on 70 patients with an Eastern Cooperative Oncology Group performance status with cancer anorexia and/or cachexia (defined by a weight loss of > or =5 lb in the preceding 2 months or a caloric intake <20 kcal/kg/d) has shown that the drug was unsuccessful to improve appetite or increase the weight of cachectic patients, either, patients frequently reported some side effects. [31] Similar to Goldberg et al. study, [31] results of the present study investigated that weight gain in cancer patients with cachexia who treated with Pentoxifylline was same to the placebo group. But in short term QOL was improved in the Pentoxifylline group, although QOL was not assessed in Goldberg et al. study. [31] Side effects occurred in the small number of the Pentoxifylline group in the present study but patients in Goldberg et al. study [31] frequently reported gastrointestinal side effects.
Some limitations of study that should be considered are as follows, first, the time period for assessing weight loss varied over time for patients with weight loss ≥5 percent. This study focused on the presence of weight loss during previous 2 months whereas the clinical course of a patient losing the weight over 12 or more is very different than a patient losing ≥5 percent of weight over 1-2 months. Maybe another limitation of this study is its sample size that can affect the results of the study and we were unable to detect small differences between studied groups for weight gain. However, the reported clinical trials using animal models and in human have been relatively small and despite the unsuccessful clinical findings reported herein, it is still plausible that this cytokine is a mediator of this syndrome, because of the role of TNF-α in mediating weight loss and appetite in the setting of cancer. Therefore, larger randomized studies are necessary to assess the efficacy of Pentoxifylline in the treatment of cancer cachexia. Also, it seems that treatment regimens involving different combinations may be a better approach in treating cachexia than single therapy and will be more successful.
In conclusion, results of this study demonstrated that, Pentoxifylline in the treatment of cancer cachexia did not have any effect in weight gain and arm circumference in cachectic patients. Also, in shortterm (1 month) treatment, QOL was improved in these patients but this was not effective in long-term (2 months) treatment compared to the placebo group. It is suggested that the role of Pentoxifylline in the treatment of cancer cachexia should be further defined and confirmed in clinical trials with important issues such as dosage, duration, best time to start treatment, weight gain, arm circumference and as the overall quality of life.
